Dynamics of Some Mineral Elements in Sheep Colostrum by GORAN, Gheorghe Valentin
81
Bulletin UASVM, Veterinary Medicine 67(2)/2010
ISSN 1843-5270; Electronic ISSN 1843-5378
Dynamics of Some Mineral Elements in Sheep Colostrum
Gheorghe Valentin GORAN1), Victor CRIVINEANU1), Elena ROTARU1), Liliana
TUDOREANU1), Adina HANGANU1)
1) Faculty of Veterinary Medicine, University of Agricultural Sciences and Veterinary Medicine
Bucharest, 105 Splaiul Independentei, 050097, 5th district, Bucharest, Romania; ggoran@fmvb.ro
Abstract. Colostrum is the first milk produced by female mammals after birth, and it has a
thick consistency and yellowish color, it is very rich in energy, protein, vitamins and minerals. The
study main goal was quantitative determination of 22 mineral elements by inductively coupled plasma
spectrometry – ICP-OES, over a period of 12 days after lambing, to see their quantitative differences
during the transformation of colostrum in normal milk. In general, dynamics of mineral elements
levels decreases to the 12th day of the study, except zinc, which presented a mid-range increase of
13.61% from the 3rd day, which does not have an explanation in physiologically terms but deserves to
be a target for further studies, taking into account other factors. From the 22 elements analyzed, 14 not
have been detected; among these were the main heavy metals: Pb and Cd, and also Co, all of them
carcinogenic. Cu levels below 0.01 ppm, confirms the sheep milk copper low levels that favor
occurrence of swayback disease in newborn lamb.
Keywords: minerals, heavy metals, colostrum, sheep, ICP-OES.
INTRODUCTION
Colostrum is so important that it is sometimes called "liquid gold". It is the first milk
produced by female mammals after birth. It has a thick consistency and yellowish color, very
rich in energy, protein, vitamins and minerals (Levieux, 1999).
Maternal antibodies are the main components of colostrum, newborn life depending on
their existence. Type of antibodies in colostrum depends on the antigens the sheep was
exposed by disease or by vaccination (Rotaru, 2010). Also, colostrum is the primary source of
vitamin E and contains a quantity of 10 to 17 times more Fe compared to normal milk (Kira et
al., 2007). In the first hours after lambing colostrum contains high concentrations of fat and
minerals, particularly Cu and Fe, colostrum is also the main mineral source for newborn
lambs (Salih et al., 1987).
Regarding the change from colostrum to normal milk, there are many studies in the
literature, they usually focusing on the first three or five days after birth (Güler et al., 2007).
This study main goal was to analyze the main minerals in colostrum by spectrometry (ICP-
OES) and monitoring during first 12 days after lambing, in Tsigai-Turcana crossbreed sheep,
raised in a farm from the Buzau county.
MATERIALS AND METHODS
The literature insists on the composition of colostrum in the first three days after
parturition and less throughout the colostral period (Kráčmar et al., 2005). Therefore this
study is intended to complete these data, covering the entire colostral period in sheep, by
analyzing the main mineral elements and their dynamic over this interval.
82
The study aim was quantitative determination of 22 mineral elements by inductively
coupled plasma spectrometry – ICP-OES, over a period of 12 days after lambing, to see their
quantitative differences during the transformation of colostrum in normal milk. Colostrum
samples were collected from Tsigai-Turcana crossbreed sheep, raised in a farm in Buzau
county.
Colostrum samples were collected from five sheep (sheep no. 1 – 3 years old, single
gestation; sheep no. 2 – 4 years old, single gestation; sheep no. 3 – 8 years old, single
gestation; sheep no. 4 – 5 years, twin gestation; sheep no. 5 – 6 years, single gestation) from
1st of February to 15th of March 2010, in the 1st, 3rd, 7th, 10th and 12th day after lambing.
Colostrum samples were collected in sterile containers of 50 ml (containers used for
collection of biological samples), each 15 ml/sample. Colostrum samples were preserved by
freezing at -18°C.
An aliquot of 0.5 ml of each sample was digested in a microwave oven according to
the procedure of Norbrega et al. (2007).
A Thermo ICP-OES spectrometer was used for the total concentration analyses.
All elements were determined against external calibration using synthetic standard
acid multielemental standard (MERCK ICP-OES standard of 24 elements). Three standards
were prepared by dilution containing 0.01 ppm, 0.1 ppm, and 50 ppm of the 24 elements. In
order to check the calibration curve was used a certified reference material, namely MRC for
surface waters. UPW was used for the preparation of standards.
RESULTS AND DISCUSSION
In this study were analyzed following elements: Mg, Mn, Na, Ni, Pb, Se, Sr, Tl, Zn,
Al, Ba, Be, Bi, As, Cd, Co, Cr, Cu, Fe, Ga, K, Li, of which the next elements registered
concentrations below the detection limits of apparatus (0.01 ppm): copper, gallium,
manganese, nickel, lead, selenium, thallium, aluminum, barium, beryllium, bismuth,
cadmium, cobalt and chromium.
In this study, in the colostrum samples collected from sheep no. 1 it was observed a
decrease of Mg levels of 36.57% from the 1st day to day 12 of the study, which compared to
data from literature, fall into the normal range (Semaghiul et al., 2008). Also, Na
concentration decrease by 38.72% and Zn with 12.58%. In the case of Fe the level increased
slightly by 1.83%, and Ca and K concentrations showed a similar declining trend with
35.85% and 37.15% respectively.
Regarding colostrum samples collected from sheep no. 2, Mg level values increase
from 116.7 ppm to 143.1 ppm, which represent an increase of 22%, Na concentration
decreased from 283.9 ppm to 231.1 ppm, representing a decrease of 18.59%, the Sr level
decreased by 13.66%, unlike Zn concentration that decreased by 12.93%, K concentration
increased by 21.57%, the Ca level decreased by 24.71% and Fe by 1.20%.
The colostrum samples collected from sheep no. 3 showed an excessive increase of the
Na level from 312.6 ppm to 1832 ppm, representing an increase of 486%, and can be
explained by its older age (8 years). The other mineral elements levels values are similar to
those reported in the studies conducted by other authors (Semaghiul et al., 2008).
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Fig. 1. Dynamics of mineral elements levels in colostrum samples in sheep no. 1 (ppm)
Fig. 2. Dynamics of mineral elements levels in colostrum samples in sheep no. 2 (ppm)
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Fig. 3. Dynamics of mineral elements levels in colostrum samples in sheep no. 3 (ppm)
In quantitative terms, the concentrations of mineral elements analyzed from colostrum
samples collected from sheep no. 4 are significantly different compared to other samples
analyzed in this study. Possibly because of twin pregnancy, the elements examined had,
without exception, high values. Mg concentration had values between 383.6 ppm and 114.1
ppm, unlike the level in the other samples of sheep colostrum (371 to 102.7 ppm). Na levels
ranging from 1371 ppm in the first days, up to 271.8 ppm in the last day of the study. Sr
concentration initially presented a value of 2.95 ppm, decreasing over the study period,
reaching up to 1.37 ppm. Zn level decreased from 17.06 ppm to 6.42 ppm, while the Ca and
K, both with large initial values (3583 ppm 4000 ppm respectively), decreased to 1330 ppm
and 1083 ppm respectively.
Fig. 4. Dynamics of mineral elements levels in colostrum samples in sheep no. 4 (ppm)
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The concentration of Fe registered a value three times higher in the first day compared
to the levels in the other samples analyzed (18.94 ppm) and decreased to 3.53 ppm in the 12th
day of the study.
Colostrum samples in sheep no. 5 showed increased values of Ca compared to this
element registered in the other analyzed samples. Thus, initially there was a concentration of
6583 ppm that decreased to 5630 ppm in the 3rd day, then to 5549 ppm in the 7th day and to
4766 ppm in the 10th day respectively and the in last day of the study reached the minimum
value of 4020 ppm. As levels of Ca, Sr concentration values presented a decreasing trend, but
unlike other  samples studied these had higher values: 9.03 ppm in the 1st day, in the 3rd day
6.99 ppm, 6.81 ppm in the 7th day, in the 10th day 5.78 ppm and 2.09 ppm in the 12th day. Mg,
Na, K, Zn and Fe levels values have been similar to those obtained from the other samples
analyzed.
Fig.5. Dynamics of mineral elements levels in colostrum samples in sheep no. 5 (ppm)
In this study the concentration of Mg initially showed a decrease of 15.93% from the
1st day until the 3rd day, then an increase of 2.24% until the 7th day, followed by a decrease of
10.67% until the 10th day, decreasing again in the 12th day with 15.27%.
Na level decreased by 17.57% from 1st to 3rd day, then gradually increased until the
last day of the study by 3.72% (7th day), by 14.83% (10th day) and by 8.19% (12th day).
The Ca concentration gradually decreased throughout the study. The most drastic
decrease was observed from the 1st day to the 3rd day (18.79%) and from the 10th day to the
12th (17.34%).
K levels decreased gradually throughout the period, with a significant difference in
12th day compared to the 10th day (19.69%).
Sr concentration showed a decreasing trend as most of the mineral elements analyzed,
with a difference of 36.78% in 12th day compared to the 10th day, observing also a sharp drop
in the 3rd day, with 20.05% lower value compared to the 1st day.
Values of Zn concentration gradually decreased until the 12th day, except in the 7th
day, where registered an increase in the average values of 13.61%.
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Fe level increased from initial moment of the study to the 3rd day by 17.96%, then
decreased gradually to 12th day, with a significant decrease of 35.36% in the 10th day from the
7th day.
Fig. 6. Average levels of mineral elements dynamics in colostrum samples (ppm)
CONCLUSIONS
 Determining the level of 22 mineral elements in sheep colostrum, has shown consistent
results with data from literature for the first 72 hours after lambing, an increase of 15% Fe
level, most likely as a consequence of a proper mineral matter diet.
 In colostrum samples from sheep no. 4, which had twin gestation and sheep no. 3, the
oldest (8 years), it was observed an increase in Na and Fe levels during the first 72 hours
after lambing, which may be due to water loss and/or an insufficient fluid intake.
 Dynamics of mineral elements determined in the following nine days was characterized
by low mineral elements levels, explained by the recovery of post partum female body in
part and especially following completion colostral physiological period.
 In general, dynamics of mineral elements levels decreases to the 12th day of the study,
except zinc, which presented a mid-range increase of 13.61% from the 3rd day, which does
not have an explanation in physiologically terms but deserves to be a target for further
studies, taking into account other factors.
 From the 22 elements analyzed, 14 not have been detected; among these were the main
heavy metals: Pb and Cd, and also Co, all of them carcinogenic.
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 Detection of strontium in colostrums samples is justified by its presence in soil
composition and in the vegetation or cultivated plants in Buzau County.
 Decreasing dynamics of Mg and K levels was consistent with their synergistic
downwards, which is also reported in literature, as also the Cu levels below 0.01 ppm,
which confirms the sheep milk copper low levels, which may favor occurrence of
swayback disease in newborn lamb.
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